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In the bipolar driving: 

There is a method to drive stepping motors, in addition to the unipolar 
driving that has a simple composition as described above, called the bipolar 
driving that improves the torque at low-speed areas although its circuit 
becomes more complicated. 

With this bipolar driving, the driving is carried out as though currents 
are made to flow through the coil of the motor alternately. Fig. 2.6 shows a 
bipolar driving circuit called the bridge type. As can be seen in this circuit, it 
requires two times the number of transistors required for the unipolar driving. 

Further, the way of winding the coil of the motor is also different, with 
such construction being used that 2 coils are wound in tiers in the same 
direction, and only terminals are separately taken out. Among them, the one 
in which 1 wire is wound continuously is called the monofilar winding, and the 
one in which 2 wires are simultaneously wound in tiers is called the bifilar 
winding, and the latter is featured by higher positioning precision due to the 
fact that, in the case of the bifilar winding, the 2 coils have the same 
inductance as shown in Fig. 2.7. 

Fig. 2.5 (34) 1-2 phase excitation in the unipolar driving 
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(a) Excitation sequence 
Step 1 

Step 2 
Step 3 
5 Step 4 
Phase A 
Phase B 
Phase C 
Phase D 

10 

(b) Movement of rotor 
Step 

Current 

Position of rotor 

15 

Fig. 2.6 (34) An example of the bipolar driving circuit 
R: Resistor for preventing excessive currents 

Fig. 2.7 Bifilar winding of the stepping motor 
20 Rotor 
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Advantages and disadvantages of the unipolar driving and the bipolar driving 

With the bipolar driving, although the circuit becomes more 
complicated as compared with the unipolar driving, the coils are thoroughly 
5 exploited, and especially because the current is flowed in the alternate 
directions, the PM type stepping motor that uses a permanent magnet has 
better efficiency as a result of an increase in torque of about two times. 

Further, in the case of the unipolar driving, when the current is turned 
OFF (is made to be in the non-excited state), diodes, zenor diodes or others 
10 are used to eliminate the reverse electromotive force that flows through the 
coil, and as a result, the magnetic energy of the motor is consumed in such 
diodes or zenor diodes as well as in the coil. 

Whereas in the bipolar driving, the current generated in the coil by the 
reverse electromotive force when it is shifted from Step 1 to Step2, goes 
15 through Diode D 4 -> Coil -> R -> D 1 to charge Power Supply E as shown in 
Fig. 2.6 with the dotted line. Therefore, the magnetic energy of the motor is 
thus fed back to the power supply, and the bipolar driving has better efficiency 
than the unipolar driving in this regard as well. 
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